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ECREMOBD
This report 1s ome of a serdes of provisionmal reports pertaining to
petrolevm in the Sovist Bloc. The entiré rewies 45 intemnded to coveyr all

phases of patroleun; natural gas; and synthetie iiquid fuels in the Sovish

ABlz:sc‘, Thess reports ars presonted as an intermedisto step in comsolidating
partinent iatelligence on the subject end wod az & finished study. In the
mmliﬁatﬁau of the available M@ma;ﬁoh, verious raports end docwments
representing research by other lntelligemse sgemsies wore utilined elong
vith the results of yesearch end amalysis by meibers of the staff of CIA.

. | It is intended thet this serfes of reports will serve the following
oy T

8, /Remam a bage for contributions and additions by CIA and othes
agencies sckively interested in potroleum intelligencs.

b, Facilitats the sslestion of ﬁhe srpmiﬁc ol d&faﬂﬁd gaps in
Lntslligance warrenting prim‘ﬁ;&y attention.

8, FProvide ’th@ basls for a broed BﬁWAfm vp@tmlmm iz the Soviet

Blec emtl veriouws stuiies dim&g@ tovard epecifie m‘&tiéal preoblans,

coﬂﬂp}m\ﬁg
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FECR-EL
TABLE 2
Preminnry Estimato of Production of Coal Carbomization Chemicals
Thougand } T r Xan.r

Chemical. fron Cosl Carborization USSR uS
Crude Benzene ‘ 2% %2
Refined Benzene 200,0 470.0 b/
Toluene 487 26,0 °74
Xyleme ‘ 17.5 172.0 b/
Coal Ter . 1,060.0
Nephthalene ng 135.0
Phenol 9.3 101.0 g/
Cresols : 14.8 506
Zylencls 2.7 |
Anthracene s . . 702
Creocsots 0il | 281.0
Piteh 458,0
Solvent Naphtha ‘ 20.1

Pyridine 8.3
Ammoniwn Sulfate | 292,0
NH3 in Ammonia liguor 8.3

&/ Cf. preceding table for USHM estimates of the same yields, 7
y Including the stocks seperately obtalned in petroleum processing.
¢/ Including synthetic phemol produstion. B
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| 3. Survay of the True Synthetle 0il Industry in the USSR
&o Basic Technolqsﬁ

The synthetic 1iquid fuel industry in the USSR is in a process of rapid expsn:ion
with coneentratec effort being given to the aress devold of natural petroleum rescurees
but rich in lignite and bituminous coal deposits. The present study deals with th.:
staﬁus of the Bergius‘hydrogenatlon and the FischernTropach synthesis processes.

The Bergius process is a destructive hydrogenation method of producing hydro-
carbon oils from higher moiecular welsht orgenic substances; it is a conversion
accanplished in the presenée of sultable cetalysts by hesting the charge with hydrogen
under high pressure (300 to 700 atmospheres)., The attendant chemical reasctiors a ‘e
complex., In tﬁe case of coal which contains substantial.quantities of combined oxrgem,
nitrogen, end sulfur, the first effect is to remove most of these elements in & cabined
form, leaving what are substentislly high boiling hydrocarbons. Under the influence
of heat these hydrccarbéns split or ersck into lover molecular weight substances {usuell;
hydrécarbons ) scme of which are ﬁecessarily unsatwrated or deficient in hydrogen.

The essential feature of this destrueiive hydrogenation process is that in the pre: ence
of hydrogen and ; suitable eatalyst &% high pressure, the primery produets 6f the
eracking reaction are partislly sctursted with hydrogen as soon és formed, thereby
minimizing the polymerizaﬁion reacticns vhich yield heevier products with the ultirste
formation of solid carbon or coke, amd which sre characteristic of the ordinary thermal ‘

. erecking processss. Satisfectory hydrogepation therefore depends on the cholee of

(=8 )
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of tempsraturs, hydrogen pressure; reaction time, and sspecially the satalyst which
will ensure & proper balance between the eracking and hydrogen absorption reactions.
A characteristic of the processlis thet by suitable choice of vonditions, including
‘the extent of resycle of intergédiate pfodu:ts for further ﬁreakdowns it aan;be halted
at any desired stage so as to produce a‘Variety of oil procucts. Coal may be hydr: -
gensted for example to pive heavy fuel §1l wi£h a comparatively small amount of
gasoline and hydrocerbon gas,lor conditioné ean be éhosen so that the final produet
consists entirely of high volatility eviation gescline and hydrocarbon gases g/o

In gctuel operction of the Bergius‘prccess using bituminous coal or lignite {Lrown
coal) as the‘feed stock, the finel ¢il product is produced iﬁ two atagers

{1} Treatment in the ligquid phaée, usually with a aisg,mee powder catalyst (sbout
0.1% tin oxelate # 1% amponium chloride fpr bituminous coal), resulting in the yiel? |
of & prodﬁct consisting mainly of middle o1l (390° to €15° F boiling range }o

{2) Vapor phase hydrogenation of this middle oil to gasoli;e over aﬁ aative fixed
catalyst (usually tungste; sulfide typeéba

Iields of total liquid prodwcts from hyérogenation of run of mine coel, based in
recent pilet plant data in.the Unitecd Sta‘bes9 are as follows 3/

(&) 2.0 tbls/ton when using e good grade of bitumincus coal as feed
{b) 1.5 bbla/ton when using & sib-bituminous woal as fesd

{s) 1.0 vbls/ton when using lignite as feed
Gﬁsoline récovery\represents 50 to 60% by weight of the above ylelds. The motor
gasolire yleld approaches the higher figure (60%) while eviation gesoline would
be nearer the lower one.
-9
S=E-Q-B-E-T
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The Flscher-Tropsch process co:npi*iées the synthesis of J::iquid end solid alipaetie
hydrocarbons with these formed f‘rozn‘ m:f;xtures of ecarben n;onoﬂde and hydrogen. Th»
process can be subdivided into the following major steps: preparation of the gas
mixture, synthesis in two or more stagss 1n the presence of iron or cobalt cataly.st,
condensation and collection of the primary produets, and separation and proeessin:
of the latter to yileld marketable products. By using cobalt catelyst in this syn hesis
a‘t 7 atmospheres pressure, major products in the German process were wex, oil, wz .er,
gasecus “ydrocarbons and a little C02- The hydrocarbons were largely straight~ch in
Paraffins. However, a more recent appiication of fluidized catalyst techniques (ising
iron catalyet) has resulted in & process producing about 70% motor gasoline with rbout

30% of fuel oil and oxygsnated compounds &

b, Production Rgtimates and Future pevelopment,

It is known that several of the most importent synthetig 1iquid fuel planis in
Eastern Germeny were dismentled by the Russians in 1945 and 1946 and ser;t to the ISSR
for installation. The Bergius hydrogenation plants reportedly dismantled consisted of
Blechhammer, P8litz, Magdeburg, Ausckwitz, end part of Leuna. The Fischer-Tropsch
Plants removad were Schwarzheide .and Deschowitz 3/6/1/8/9/10/11/12/ « The total
cepacity of these dismantled instellations amounted to about 1,600,000 tons of ligdd
oll producté per yeéra It is reported tast the Blecm;ammer end Pblitz plants were
transported to the Lrke Beikal area ee part of the new'Krasncys" projeet, which is
scheduled to produce 400,000 tdns of gviatlon gasoline per yesr when complsted. {Tible

3,h )o  Arother report ploces the dismantled Auschwitz plent at Kemerovo in the Kiznetsk
B L I .
SealeloBmEoT -
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coal besin. (Table 3, £ ). Furthér data on the known and doubtful synthetic
plants are shown in Teble 3 and Talj)le Ifwith production estimates also shown for
1951 end for the first year of a uar during fiscal 1953. Totals of 650,000 metric
tons for 1951 and 1,325,000 metric tons for fiscel 1953 are given for the synthetie
0il production in the USSH.

25X1
A composite estimate |

25X1 [ |in the United States revealed that about 35% of the di@mntled Bergius
equipment would be usable at a new site in the USSR provided that it wes shipped very
carefully and ccmple‘te;y protected at its destinstion. Approximately 15% of dismantled
equipment from a Fischer-Tropsch plant could be utilized at a new site. An opinion
expressed by these experts a}so indicat ed that the construction time for new synthetlc
plants 'inv the USSR would be perheps 4 to 6 yesrs, or 5-0% !.oﬂger than that required ty
experienced personnel in the Cermen industry. This ressoning wes not baseé on the lack

of research or prafessional capabilities, but upon the lack of irained technical operating
25X1

erews in the USSR. However,

25X1 the Soviets have sufficient skill for the fulle

scele develomment of synthetic fuels, end with the aid of Gefman technclogists and
equipment, are as fer advenced as anyone in synthetic fuel potentisls. Soviet

research personnel are watching foreige developments very closely end utilize them
in their own practices to check results ani advance their learring. Only about 107

of the technieal work done in the USSR is published and the corplete story is never

teld in the publication, leaving an impression of lack of knowledge 13/ 14/.

* For Teble 4, sce Ammex, Appendir A,

=11 -
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TABLE 3

Known Svothetie Ldautd Fuel Plants in the USSR *

_ T g Motric Tons por ¥eer

location Type & Guantity #¥Egt, Capasity ©%Est. 1951  » %Eeb, VUar Time
Flant Eco Rer Coal Bagin of Coul @;Lﬁm Progess Used = &% gomploiion Produgtion Prod (Fise 33)
&/ Staline 3 Donetz Good Qquality bit. Bergius Hydro- 300 00 150

gonation ) .

b/ Irmine 3 Donets ? " w it 200 50 100
3/ Lisichansgk 3 Donets 5 " n " 260 = 40
& Tievibuls 5 Georgian Good quality bit. " 200 = 100

and lignite

2/ Leninsk-Kusnetsky 9 Koznebsk Good quality " 300 100 200
) Gitunioous

2/ Bemerevo ] Husnetsk Good quaiity b 50 - 25
bituninous

8/ Chernogorsk 1 iiinueinek " # 400 100 200

B/ "Krasnoys Projest 1 Irkutsk Fair quality n 1000 300 500

{Cheremkhovo} bituminous ' . I

TOTAL 2750 650 1325

ki aa

# Sources ars listed in the Ammex, Appendix 4. i T e e
*» Broressod us quantity of total 1iquid fuels.

.12 =
S=B-L-B-2-L
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It is probable that with incressed enphasis on the synthetic fuel progrem the tre ved
persong avallable as grsdustes of t-e@hzﬁ,s:ﬁl achools will increase markedly end ércr"ide
an adequete source of supervigory and qp«a:ating peraonnel. Although shortages
probaebly will exist, especlally in I}igh pressure vessels, special steel elloys, x~e;sair
'fagxilitias, mc@', an all-out effort certainly will be made 'Lt;a remedy‘ the éhcrtages so0
thet the grosth of the’a,vn‘t.heti@ fuel imristry ip the USSR will proceed with a
minirmum of 1ﬁteri*u/ptimg

The Scviels obwilously have access ftx:« al’ the most recent dewlopments in the
Bergius and Fischer-Tropach processes since the non~fomrunist agencles undertaking
resesren \in this fleld have divulged the results of treir .eff@ris te the generel
public, with this ini‘9rm&f1’10n released In en attempt to distribute e widespras;zﬁ‘
knowlsdge for possible mutusl benefit. I o quits logicel to assime that the Soviels
will té".k“é sdvantegs of this information to perfect their own progasses of ay;n‘tbetiq
fuel produciion. it seems apparent Tlot, they will elgo fevote mnaiderablé sttention
to the cxpansion of synthetic 1igw'd Puel produetion by procedsing coel ené iigalte dn
petrolewm def’iaién‘t arens. Thizs ressoniveg &s base” on ihe probebility that sountipoed
grovth =f the 'J:.aJP naturel peiralews L *’1s*z; wall e offoel it the fubure Jup to ine
ereasing depletion retes in crude production, with severs sircin slso exerted on
existing transportetion farilities to wye the petrolewm stecks into the rewote
petroleum=Ceficient sress, 2specielly m: ..ul.a'“‘.uﬁ «  Therefors 1t is apticiosted tnsy
syrthetlie licuid Mels will pl;y an em*? ircressing role im the USSR,

n131‘*
3"5‘51'”?."4:'
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2. Suresy of ‘he Cil Shale Industry in the USSRe
The USSR oil shale industry is corcentrated primarily in the Estonian 5SR.

The Estonier oil shele or "kukersite® Jdeposits exist along the southern shores of

the Culfl of Finlend between the 26th and 28th meridians, and these deposits szlso have

an esstuard extension slong the Terve kiver into the Leningred areas {ldov). Undevei.oped
Soviet 0il shele deposits hove been rerorted in the Seretov erem on the lower Volpe,
in the Fashpir eres on the middle Va.lgaf, and in the Mzhne Gorod dis’trict of Wectera
Siberia. Some oil shale mining operstions have been indicrted at Vashpirovke in
Kuibyshev Oblast, The Estonian cil shele is reportedly the richest in oil eontert .n
the world with the smount of oil varylng "Jet\;(een 17 ard 37 percent by weight. This
is fer superlor to the oil shele 'q_ualit‘y in other EBurcpsen countries vhere devel‘om mt
of the oil shele industry hes cecurred., Liquid products from Estordsn shale were ol '
such high quelity thet they were exported to other Furopesn eountries prior %o torld wWar I
5./ 18/

In the Ectonlen SbR both underpgrourd ‘min:lmg ard surface quarrying ere employed
to exiwct the oil shele, with the former wethod neeccuating for 90;% of the prodveti m.
Frior to 1239 rost of the oil shele mining in Estonia was menual, but efter the
Germsn end Soviet occupeticns the mines heve become highly mechanized and‘ the lobor forge
has been grestly incressed Yo attain grester produetion. The ofl is extreat eé frwn.
the rav shele by nsens of verious types of fired retorts. The present Soviet extra tion
apgaratus inciudes the Pintsch vertiael x"’eztorhg the Davidsc. ritery re?iort, anc the

usual types of tunnel kilns 12/18/.
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The generzl process employed in all ofv these types of Eetorts involves
gesification of the volatiles in the cxushed shale chgrge with the heat furniched by
combustion gas dirested from a fired bec of shale and released countercurrent to the
cold incoming shale, thus producing shale oil vapors, product gasg ané spent shele.
The vepors are condensed by the cold incoming shsle and ;t,hts resulting crude oil and
water mixture is settled and separstsd. The oil is ssustic weshed before belng sunt
to storage. Most of the moders reiwg tirg procedurss heve the adventage of elimim ting
the use of weter for the cooling of spert shele and for the c¢ondensing of shale oil.

The Estonian shale oil is then wrefined wia the normsl processes of etnospherie
distilletion and thermel eracking; r;-e:porteﬁiy yielding a motor gasoline with an cotane
number of &5 to 70 and & Diesel oil a;ui‘table ‘i‘m‘ Torw tmetors. Phenol-type lmpre g
neting oils end nsphalt are also prwu@d from this refining step. Reports do not
rgfer to the pussible production of kercsene znd other burning oils. Recent piloi
plant experience in the US indisstss, hewever, that visbrecking, hydrogenstion,
hydroforming, end cata.'laiic erscking aa}n also be integrated in the raffining procers to
rroduce hlgh grade pescline, preminur Dissel fuel, ant good jet fuel 19/, Ancther
innO'?ation with possible spplication is the rapid b:f.gh tempers ture {1200°F '?oc 18007}
retorting of oil shele to form e higniy aromati:: il whieh should be valuable in

preparirg hizh octene blending stosks 23/,

R &

o 15
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After Yorld Wer II every efforit wass meds by the 3Joviets to rehebilitate the Biw
tonrlan oil shale industry. Sepsrate 011 Shele Ministries were formed with top priovity
for achisving this rehabilitetion. BReports indicate that the incresses in mechanizew

tion snd labor force were instituted effer 1$4€ to schieve the Five=Year Plen g&al of

900,000 metrie tons of liquid produets to be obtained in 1950 from shele snéd coal.

25X1 Estimstes mede reverled thet approximetely 1,000,000

metriz tons of crude oil from shele alone were actuelly anticipated for 1956, However,

25X1 | |’t.hi:s gosl would rot be schieved for et least two yesrs

after the scheduled date 2/,
Shele oll retorting end refining plants in Estonle were demaged during

- World Wer II by both thé Germans £nd Soviets. The Seviets sterted reconstruction in
1946 on t.h‘@ exiét:ing plants at Khotla Jar"res 'Kiviulis ard Sﬁlaﬁaeg with produweticn
resumed in these by 1942, Kivioli wes also enlarged std & bew plent wes built at Artmec
There zre recent reports of a plent to be completed at Slantsy {9} in 1951 22/ 23/
24/ A former smll plant at Tursemee is elso repcrtéd %o be under reconstruction 'rd
it may possibly be in proSuction after 1951 (Teble 6, Item E)f Reeent informstion
further ¢iselosed snather léfge Plent to have been under constructior in 1944 &% Jorhvi 3
this plont wes dameged and the present sintus is urknown (Table &, Item é)u*

Bagé& upon ﬁhe published dota im the US Buresu of F‘Mines reports plus‘data from

other soufae:y the eil shale, ¢rude shale oil, and shale oil gascling preductions ia

o s S ¥ “
SUD AN S IL, DUOMIE 4
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Estoris sre revealed through 17939. 4 recovery of 11% of srude oil from the totsl of 1ed
oil shele was the mexlmum cbiained up 4o that time despite the reportec 17 to 304
of oil cortent In the shale. This low figire was chviously due to ths fspe thet muo:
of the shele wes wed for fuel in refincry operations s well as for sertein dumestd
and other uses. With lnersssed efficlerwy im the pest-wer period s factor of at least
147 s vresently sscumed for the met erude oll extraetion from USSR oll shala.

The breskiown of crude oil produstion frem oil shsle is shown in the etieched

*
Table 5, with 700,000 metric tons indiceted for 1951 and 1,000,000 mesric tons for

’

the fir.s'n yeer of = wer iu flecal 1953,  Jther shele ¢il plants which may bs wxier
construstion or plammed for the nesr futurs are shown in Teble 6. *

It is quite probable that gn ingresse? expansion of the oil sheale invejus‘try in
the USSR will nceur in the futurs since an estimatec 4 e 5 Billion tons resarve of
rich oil shiele exists in the Estonian territory in additvicn to abgu’t 20 bBilllen tons in
other widely distriltuted areas of the USSR, The crade shele oil mveilabie from theas
oil shele sourses ie estims"{;‘eﬂ at approximotely 4 billion tons. This compares with he
one biliicen tors of proved resevves end the 22 to 27 billien tons of rrobeble reserves
es‘&ix;-;m«ss{i for nsiurel petroleum in the 0S8, ¥ith recest US developments avallsblie ’
to the loviels if sppesrs thst they night eedily utilize thesze improvemnnts in thei -
shale oil rei‘;n.ing: methods 1o pm*}'ide hydrocarbon liguid fuels of goul qc,m;},i‘ﬁy and hilp
meet the increansed civil and militery requ rements. It is quite iegicﬁ to assume %asd
the develupment of the Soviet oil shale imniustry will proceed wiii vigoz»’ in order to

supplement nulursl petroleun.
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